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B^}^omd;c3(t^iQ Invention 
This invention relates generally to wellbore casings, and in particular to wellbore casings that 
^formed using expandable tubing. 

Conventionally, when a wellbore is created, a number of casings are installed in the borehole 
5 'to pr^^tcollapse of the borehole wall 

formation or inflow of fluid from the formation into the borehole The borehole is drilled in intervals 
whereby a cas^ is to be installed in a iower borehole interval is lowered tiarou^i a previously 
installed casing of an upper borehole interval. As a consequence of this procedure the casing of the 
lower interval is of smaller diameter than the casing of the upper interval Thus, the casings are in a 
10 nested arrangement with casing diameters decreasing in downward direction. Cement annul! are 

provided between the outer surfaces of the casings and the borehole wall to seal the casingsfrom the 
boreiioie.w^ As a^conseq 
requir^ at the upper part of ft 

due to heavy casing handling equ ipment, large drill bits and increased volumes of drilling fluid and 
15 drill cuttings Moreover, increased drilling rig time is involved due to required cement pumping, 

cement hardening, required ^ipm largp variations in hole diameters drilled in the 

cdui&of^ 

Hie present invention is directed to overcoming one or more of the limitations of the existing 
procedures for forming ^ 
20 Summa^^ 

Accoidingto^^^ 
tubular memi>er to a preexist^ 
within the proxi^g stmc^e, injecting 

opening pre^ure of the fluidic m expanding the tubular member into contact 

25 with thepreexisfti^ the sensed operating pressure exceeds a predetermined amount. 

Accord ing to another a^ 

expandable tubular member to a preexisting structure k provided that includes a first tubular support 
member, an expansion cone assembly, an expansion cone launcher* and a shoe assembly. The first 
tubular support includes a first internal passage. The expansion cone assembly includes a second. 

30 tubular support includmg a second internal passage dperably coupled to the first internal passage, one 
or more radial openings, and a first releasitble coupling, one or more pressure relief valves positioned 
in corresponding ones of the radial openings, and an annular expansion cone coupled to the second 
tubular support The expansion cone launcher is coupled to the annular expansion cone and the 
l^My e?q>andaW assembly includes a third tubiilar support member 

35 includmg 

restriction, and a second releaisable coupling releasably coupled to the first releasable coupling. 
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£^efD^mj^ori of tfeeDrawmgSi 
FIGS, l and la4d are:^ a liner 

hanger. 

FIGS. 2a?2d are fiagm^ Ulu$tratipns of the placement of the; liner hanger 

5 x^miS^ldMo^m^cyrp.. 

FIGS. 3a-3d are fra^entary cross-se^libnal illustrations of the release of the bottom SSR 
ping from the apparatus of FIGiS.-2a-2d. 

FIGS. 4a-4d are fragmentary cross-sectional illustrations of &e release of the top SSR plug 
fromthe apparatus of FIGS. 3ar3d. 
10 FiOS. 5a-5ic a^ 

expansion process for the appaa^tus 4a-4& 

FIGS. 6a4>c are fragmentary cross-sectional illustrations of the continuation of the radial 
expansion process for the apparatus of FIGS. 5a^5c 
FIGS: 7a-76 are fra|pti^^ 
15 tiie completion of rad ial mansion prqce^^ 

FIGS. 8a and 8b are cross sectional illustrations of an alternative embodiment of an expansion 

Detailed I^CTiption of the Illustrative Embo 
An apparatus and mete^ wellbore within a 

20 subterranean f^ The apparatus and meffipd ;^i«by;proYid^ a system for 

coupling a radially expandable tubular liner to an open hole or cased section of a wellbore within a 
^b^rr^ean fi^atioh. Finttermor^ in t&s maimed a a pipeline, or a structural 

^pportmiay ^ 

RefeiTing initially to Figs, la-ldj an embodiment of an apparatus 100 for radially expanding 
25 and plastically deforming a tubular liner includes a tubular hanger joint 105 coupled to a tabular 
©qpansion cone launcher lib: The tubular hanger joint 105 includes a first section 1 05a, a first 
transition section 105b, an mtemaliate section 105c, a second transition section 105d, and a second 
section !05e. The outside diameter of ^ 105a and 105e,are preferably less 

than the outside diameter of ^ The intermediate section 105c prefwably 

30 further includes radially directed coupling elements 105ca-105cd affixed to fee outside surface of the 
intermediate section 105c for enhancing the connection of the tubular hanger joint 1 05 to a preexisting 
siructure following the radial expansion of the tubular hanger joint using the apparatus 100. 

Theejcpansibn cone launcher^ 1 0 includes an tipper tubular portion 1 10a, an intermediate 
tubular portion 1 10b, and a lower tubular portion 11 OcV; In a preferred embodiment, the outside 
35 diameter of the upper portion 1 10a is less than the outside diameterof the lower portion 11 Oc inorder 
to faciliate theplacement of the apparatus 100 within a wellbore, or other tubular member. In a 
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pitferred embodiment, the 

thickness of the upper and lower portions, 1 10a and 1 lOc^rn order to feciliate the initiation of the 
radid expansion of the expansion cone lecher 

An expansion cone assembly 115 is positioned within the expansion cone launcher 110 that 
includes a tubular coupling 1 20 that includes a conventional threaded coupling element 120a at one 
end for coupling the tubule 

120b at another end for coupling the tubular coupling to an end of a first tubular support 1 25. The 
tubular coupling 120 further includes an internal passage 120c for conveying fluidic materials. 

The first tubular support 125 includes ah internal passage 125a for conveying fluidic materials 
and an annular flange 125b, openings 125ca and 125cb, and a releasable coupling 125d at another 
end; In ah exemplary embodiment, the releasable coupling 125d is a conventional collet assembly 
having a plurality of resilient collet fingers. A second tubular support 130 includes an opening 130a 
at one end for receiving an end of the first tubular support 125, a counterbore 130b, first and second 
shoulders, 130c and 130d, an inwardly directed annular flange 130e, and a threaded connection 130f 
at another end An expansion cone 135 thait mates with ^ 

launcher 1 10 includes: an opening 135a and a counterbore 135b atone end ftwr receiving an end of the 
second tubular support 130 and receiving an annular spacer 1 40, respectively, a counterbore 135c at 
another end for receiving the shoulder 13.0c of the second tubular support, and ah end face 1 3 5 d that 
mates with the shoulder 130d of the second tubular support 

The annular spacer 140 is positioned receives an end of the first tubular support?125 and is 
positioned whhin the counterbore 135 b of the expansion cone 135 between the end fece of to tubular 
coupling 120 and the end faces of the first tubular support and the counterbore of the expansion cone. 
An end of a thiri tubular support 145 is received within the counterbore 130b of the; second tubular . 
support 130, and another end of the third tubular support abuts an end of a fourth tubular support 150 
The fourth tubular support 1 50 includes one or more longitudinal passage, 150a and 150b, for 
conveying fluidic 
125b^tfe^ 

A fifth tubular support 155 includes an annular recess 155a at an end that mates with the 
annular flange 13 0e of the ^ondtubhl^ 
includes an annular recess 15 5 b taitmdes^ 

sixth tubular support 160 is threadably coupled to the threaded connection 13.0f of the second tubular 
support 130, and another end of the sixth tubular support mates with the interior surface of the lower 
portion l l Op of the expansion cone Iaimcher 110. 

Buret discs 165a and 165b are received within the openings 125ca and 12;5cb of the first 
tubular support member 125 in order to controllably permit fliiidic materials to pass from the passage 
1 25 into a first annular region 170 defined; by the annu lar region betweaa the fiitttubular support 
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member 125, &e. : secqnd tubulm; support '!Qm\&\3$imd^ six^ 1 tubular support ineihber 1 60, the 
passages 150a and 150b, and a second arinular reigion 1 75 defined byithe annular r^on betvveen tfae> 
second tubular support 130, the third tubular support 145 and tire fifth tubular support 1 55 

A shoe assembly 1 80 is coupled to the expansion conelauncher 1 10 and releasably coupled to 
5 the expansion cone assembly 115, The shoe assembly 1 80 includes a tubular support member 1 85 
that mcludes a releasable coupling 185a at an end that is releasably coupled to the releasable coupling 
125d of the first tubular support member: 125 and : ^ In an 

exemplary embodiment, the releasable coupling 185a ihchides a plurality of radial splines that 
reles^Iy engage the relea^le coupling 125d. In this manner, the connection between the 

10 releasable coupling 125d and the releasable coupling 185a may transmit torque. The tubular support 
member 185 further includes an internal passage 1 85c for conveying fluidic materials that includes a 
restriction 185ca for receiving a conventional wiper plug, or other similar device, and a plurality of 
radially directed ribs 1 85d. 

An end of a tubular sealing sleeve 190 includes an annular recess i9Qa for receiving the lower 

1 5 portion 1 10c of the expansion cone- launcher 14 0, and another end of the sealing sleeve includes a 
threaded connection 190b. The interior of sealing sleeve 190 further includes a plurality of radially 
directed ribs 19fe of the 

expansion cone launcher 1 10 by a plurality of pinned connections 195 * An annular body 200 of a 
cured cem^t is positioned between the tubular support member 1 85 and the sealing sleeve 190. In a 

20 preferred embodiment, the sealing sleeve^ 190 and the annular bodyi?^ from materials 

thatmayte In an exemplary embcdim 

sealing sleeve 190 and the annular body 200 are febricated fom atohuhum arid cement* respectively. 

An end of a tubular member 205 is coupled to the threaded connection 190b of the sealing 
sleeve 190 . Ah end of a conventional tubular coupling 210 is coupled to threaded connection 185b of 

25 ttie tubular support ^85 and another end of the tubular coupling 210 is coupled to a conventional SSR 
plug set 215 including an upper and lower SSR plugs, 215a and 215b The tubular coupling 210 and 
the SSR plug set 21 5 are contained within the tubular member 205. The tubular coupling 210 
includes an internal passage 2lGa for conveying fluidic materials^ and the upper and lower SSR plugs, 
215a and 215b, include internal passages, 215aa and 215ba, respectively, for conveying fluidic 

30 materials. 

lira preferred embodiment the apparah^ 100^ 
following: (1) U S; patent application serial no. 09/454,139, attorney docket hd 25791.03 02, filed on 
12/3/1999, (2) U S. patent application serial no, 09/510^913^ attorney docket no. 25791 -7.02, filed on 
^3/2000/(3) U.S. pate^ attorney docket no; 25791:8.02, filed on 

35 2/10/2000, (4) U.S. patent application serid ho. 09MQ,338, attorney docket no:2579h9 02, filed on 
11/15/1999, (S)XJS. patent application ^ri^ no.;0?7523,460, attorney docket no. 25791 .1K02; filed 
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on 3/10/2000^ (6) US. patent application serial no 09/512,895, attorney docket no 25791 - 12J)2, filed 
cm 2/24/2000, (7) U S. patent application serial no: 09/5 1 1,941, attorney docket no. 25791 - 16 02, filed 
on^ 25^1.17,02, filed 

on 6/7/2000, (9) U;S. patent application serial no. 09/559,l22, attomey docket no.25791 ^3.02, filed 
5 6ni4/26f2060 9 (10) PCT patent application serial np 0 PCT/US00/1 8635; attorney docket no. 
25791.25,02, filedf on 7/9/2000, CI 1) U.S. provisional patent application serial no. 60/162,671, 
attorney docket no. 2579127; filed cm 1 l/i/1999,^^^ serial no. 

60/154,047, attorney docket no. 25791 29, filed on 9/16/1999, (13) U.S provisional patent application 
serial no. 60/159^082, attorney docket no. 2579134, filed on 10/12/1999, (14) U.S. provisional patent 
10 applic^^ 

provisional patent application serial no, 60/1 59,033, attorney docket no. 25791 37, filed on 
16/12/1999- (16)lJf.iS. provisional ptf^^ ^mey docket no. 

25791 J8, filed on 6/19/2000, (17) U S provisional patent ^plication serial no. 60/165,228, attorney 
docket no. 25791 39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 
1 5 60/221 ,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U S provisional patent application 
serial no; 60/221,645;, attorney iipcto no . ^791^; filed on 7/28/200$; CO) US. provisional patent 
applic^^ 

provisional patent application serial no. 60/237334^ attorney docket no. 25791 48, filed on 10/2/2000; 
(22) U.S, provisional patent plication serial no. 60/270,007, attorney docket no, 25791 50, filed on 
20 2/20/2001; (23) U S; provisional patent application serial no. 60/262;434 5 attorney docket no. 

25791.53, filed on 1/1 7/2001; (24) U S provisional patent application serial no. 60/259*486, attorney 
dock^ no. 25791 .52, filed^n 1/3/200 1; and (^>^ serial no. 

60/303,740, attorney docket iio, 2579 1 .6 1, filed on 7/6/01, the disclosures of which are incorporated 
herein by reference. 

25 Referring to Figs. 2a-2d, during operation, theapparatus 1 GO is positioned within a wellfaore 

220 vrithin a subterranean formation 225. The wellbore 220 may include one or more preexisting 
sectii^s of vfeH^ 

vertical to the horizontal. In order to position the apparatus 100 within the wellbore 220, a tubular 
support 230 having an internal passage 230a for conveying fluidic materials is coupled to the threaded 

30 coupling element 120a of the tabular coupling 1 20 ? During placement of the apparatus 100 within the 
wellbore 220, fluidic materials 235 wthin thew^ displaced by the apparatus 10^ 

cqnVe^ throu^ to I8Sc, 125a,- 120c> and ^Qatoa ipcadpn; 

above the apparatus 100. Ih this mariner, i^rge p during placement of the apparatus 100 

within the wellbore 220 are minimized In a preferred embodiment; the apparatus 100 is initially 

35 positioned within the wellbore 220 with the tubular member 105 in opposing rektioir to a preexisting 
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section of a wellbore casing In Ais manner, the tubular member 105 may be radially expanded into 
contact wi&ft^^ 

Referring to Figs, 3a-3d, on^the apparatus 100 has been positioned at the predetennined 
initial position within the wellbore 220, fluidic materials 240 may then be; injected into the apparatus 
5 1 00 using the passage 230a. The fluidic materials 240 may then pass through and out of the apparatus 
100 using fte piassages i20c, t^M8%^1^^5a^:<andM ; ^ 

fiinctioning of the passages 210a, 120c, 125a, 185cj2i0a,^ A 

ball 245, or other similar device, may then he introduced into the fluidic material 240 in order to 

release the lower SSR plug 215h in a well kncri^n manner: 
10 Referring to Figs. 4a-4d, the upper SSR plug 215a may then be released in a well known 

manner by introducing another ball, or other similar device, into the fluidic material 240. 

Referring to Figs. 5a-5c, a conventional dart, ball, or other similar device 245 may then be 

introduced into the fluidic material 240 and positioned in the restriction 1 85ca in the passage 185c of 

the tubular support 185. In this manner the region above the restriction 1 85ca is fluidicly isolated 
15 from the region below the restriction. Coritinued injectiQii of the fluidic material 240 following die 

placement of the dart 245 in the restriction 185ca will then inctfe^^ 

passages 230a, 120c, and 125aupstream of the restriction 185ca. The increased operating pressure in 
turn will rupture one or more of th^ 1165a and 1656. In this manner, the pressurized 

fluidic material 240 will flow -%q^1h^^£^:i2SciaL-md 125cb into fee passages 170, 150a, 
20 150 b; and 175. 

Referring to Figs* 6a-6c, the releasable coupling 125d and the reieasable coupling 185a are 
then drcoupled and the con&^ 

cone assembly 1 15 away from die shoe assembly 1 80 in the longitudinal direction In this manner, 
the expansion cone launcher 1 10 and the expandable tubular member 105 are radially expanded and 

25: ffiereby plastically Reformed. In a prefen^ ;emb<>diment the expansion cone launcher I lOMd&e 
expandable tubular member 105 are radially expanded into contact with the interior surface of the 
wellbore 220, or other tubular member such as, for example, a wellbore casing, apipelme, ora 
stractuiral support In aprefeif^ mbd member 105 %teliides a 

plurality of e3q>andable tubular member^ 105 coupled end to end. In several alternative embodiment 

.: 30 die releasable coupling 125d and the releasable coupling 185a are then decoupled manually and/or 
automatically as a function of the operating pressure upstream of the restriction 1 85ca. 

Referring to Figs; 7a-7c, after the completion of the radial expansion of the expandable 
tubular member 105 and the expmion cone launcher 1 1 0, the expansion cone assembly 115 is 
r^ovedfi^ 

35. fcaprefen^ 

the expansion cone launcher 1 10 is provided substantially as disclosed in one or more of the 
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following: (1) U.S ; patent application serial no. 09/454,139, attorney docketno 25791 .03.02, filed on 
12/3/1 999>(2)„US. patent application senal rio v 09/5i0#i3, attorney docket no::25791 .7.02, filed on 
2/23/2000, (3) U S. patent application serial no. 09/502,350, attorney docketno; 257918.02, filed on 
2/10/2000, (4)11 S; patent application serial no. 09/440,338, attorney docket nd. 25791 9.02, filed on 
5 ll/l 5/1999, U.S. pate^^ 

on 3/10/2000, (6) U.S. patent application serial no. 09/5 12,895, attorney docket no 25791 .12.02, filed 
on 2/24/2000* (7) U S. patent application serial no. ^ 09/5 11,941, attorney docket no. 25791.16 02, filed 
on 2/24/2000, (8) U^S. patent application serial no. 09/5 88;946, attorney docket no. 25791 .1 7 02, filed 
oil 6/7/2000, (?) U.S. patent application serial no. 09/5 59, 1 22, attorney docket no. 25791.23.02, filed 

10 on 4/26/2000, (10) PCT patent application serial no. PCT/USOO/18635^ attorney docket no. 
25791 .25.02, filed on 7/9/2000, (11) U.S, provisional patent application serial no. 60/162,671, 
attorney docket no. 25791 27^ filed on 1 1/1/1999^ (12) U.S. provisional patent application serial no, 
60/154,047, attorney docket no. 25791 29, filed on 9/16/1999^(13) U S. provisional patent application 
serial no 60/159,082, attorney docket no. 2579134, filed on 10/12/1999, (14) U S. provisional patent 

15 application serial no 60/159,039, attorney docket rip. 2579136, filed cm 10/12/1999, (15) U S. 
provisional patent application serial no 60A59,p33, attorney docket no. 25791 37, filed on 
10/12/1999, (16);l^ 

2579138, filed on 6/19/2000, (17) ^ 65^228, attorney 

docket no, 2579139, ;M oil 11/12^ 
20 66/22 1,443; ^oniey docket no. 25791 
serial na6(V221^ 

applicjation serial no. 60/233,638, attorney docket no. 25791 .47 y ffled on M8/£^ 

provisional patent application serial no. 60/237334, attorney docket no 2579 1 .48, filed on 10/2/2000, 

(22) U;S. provisional patent application serial no. 60/270^007, attorney docket no 25791 .50, filed on 

25 2/20/2001; (23) UlS , provisional patent application serial no. 60/262,434, attorney docket ho. 

25791 .51, filed on 1/17/2001,- (24) U S. provision^ pat^ta^^ attorney 
docket no. 2579142, filed on M/2001 • and (25) U S. provisional patent application serial no. 
60/303,740, attorney docket no. 25791 61, filed pa 7/6/01, the disclosures of which arc incotporated 
herein by reference. 

30 Refeimg 

expansion cone assembly 300 Aat includes a tubular coupling 305 having a convention^ threaded 
coupling element 305a at one end ifor coupling the tubular coupling to a conventional support member 
and a threaded counterbore 305b at another end for coupling the tubular coupling to an end of a first 
tubular support 3 10, The tubular coupling 305 further includes an internal passage 305c for 
35 conveying fluidic materials; 
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The first tubu^ passage 31 0af6r«>nyey^ materials 

and an aimuto ftoge 3 I0 and a jneleasaBle wmpling SlOd at another 

ead. A second tobular support 3 1 5 includes amopening 3 1 5a; at one end for receiving ah end of the 
first tubular support 3 1 0, an annular flange 315b at one end, an annular flange 3 15c at another end 
mcluding longitud^^ pa^es 3 15ca and 315cb and an opening 315cc for receiving another end of 
the firsttubulaf support 310, and ^ annular recess 31 5d at fte other end. 
Afirstexpia^ 

se<^a^ The f&st ^ 320 preferably 

mates with the expansion cone launcher U Ol A first expansion cone 32* inclu^ 
forr^ an annulary fte 

fiM expansion cqne32^^^^ 
expansion cone launcher 11 0. 

A second expansion cone retainer 330 includes an ^ opening 330a for receiving the second 
fibular suppwt 3 15, <m annular^^ annular recess 330c. A second expansion cone 

15 |35iaclud^^ 

and an annuliar recess 335a The second expansion cone 335 preferably mates with %- se^pd 
expansion cone retainer 330 and 4e ea^sion cone launcher! 1 0, 
AtiMexi^ 

^i?iOTcohe335 7 a;to 
20 support ^ d ^<>penm^ 
defined by the anh 

Bur^<^ 355a and 355^ 

coh^ fa the passage 31 Oaiito the 

p^sa^345^31^ 

5 It is imderstood that vari^ons niay be made inthefo^^ the 

scope of fte inv^tion, ^ 

ex^ple, a wellbo^ c^ or a stractural support Furtoem^ 

1 65bi355% arid 355b may beiepla^d with conventional pres^^ relief valves. 
Although iHus^ 

range of modification, changes and ^b^tutibn is i^pirig disclosure. In some 
kstiu^ 

^ leatuj^. ^ 

manniET consistent w of the invention. 
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Claims 

What is claimed is: 

1 1 A method of cOuplingTa r^ially expandable tubular member to a preexisting structure, 

2 comprising:: 

3 positioning the tubular member within the preexisting structure* 

4 injecting fluidic materials into the tubular member, 

5 sensmg the operating pressure of die fluidic materials; and 

6 radially expanding the tubular memb^ 

7 sensed operatmg pressure excels a pr^etennined amount 

1 2, The method of claim I , wherein sensing the operating pressure includes: 

2 sensing the operating pressure of the fluidic materials within the tubular member 

1 3. An apparatus for coupling a radially expandable tubular member to a preexisting structure, 

2 <x>mprising: 

3; afir^tuW 

4 an expansion cone assembly including: 

... ... . .... >f*'- 

5 a second tubular support including a second internal passage pperablycq 

6 first internal passage oneor more radial openings, and afirst releasable 

7 coupling; 

8 oiie cSir more pre 

9 openings; and 

10 one or more annular expansion cones coupled to the second tubular support; 

11 an expansion cone launcher coupled to the iarihular expansion cones and the radially 

12 expandable tubular member; and 

13 asho^ass^biy/comprisingr: 

14 a third tubular support member including a third internal passage operably coupled to 

15 the second internal passage and haying a restriction, and a second releasable 

16 coup 



1 4 The apparatus of claim % wherein the expansion cone assembly includes a plurality of spaced 

2 apart annuls expansion cone 

1 5i A system for coupling a radially expandable tubular member to a preexisting structure* 

2 com{Mising: 



-10- 



•■ ;ca:02453034 ? 2004-01-05 

WO03/004S20 PCT/US6^2M77 

3 means for positid^g^ 

4- means for injecting fluadic inaterids m 

5 means for sensing the operating pressure of the fluidic materials; and 

6i means for radially exp^ 

7 when the sensed bperatihg pressure exceeds a pr^etennin^^pi^ 



1 6: the system of claim 5; Wherein the means for prising theior^^ 

2 means for sensing the operating pressure of the fluidic materials withto 



-11- 



WO 03/004820 



CA 02453034! 2004-01x05 



1/28 



PCT/CS02/20477 




CA ; :02453p34 .2004-01-05; 

WO 03/004820 Pet/DS02/2W77 

2/28 




WO 03/004820 



CA 02453034 2004-01-05 
3/28 



PCT/US02/20477 




GA 02453034; 2004-01-03 

WO03/004820 PGT/US02/2O477 

4/28 




WG03/004820 



CA 02453034 2004-01-05 
5/28 



PCT/US02/20477 




eX 02453034r 2004-01705 

WO 03/004820 RCT/USQ2/20477 

6/28 




WO 03/004820 



CA. 02453034 2004-01-05 
7/28 



PCT/US02/2O47.7 




CA/02453034 2004^01-05^ 

WO 03/004820 PeT/US02^0477; 

8/28 




iGAr 02453034 2004-01-05 

WQ03/004820: PCT/BS02^26477 

9/28 



CA 02453034 20p4-pl-0> 

WO03/004820 PCT/US02/2M77 

10/28 



CA 02453034 2004-rOlrbS 

WO 03/004820 PGT/US02/20477 

12/28 




WO 03/004820 



CA 02453034 2004.^01-05 
13/28 



PCI7US02/20477 




V CA 02453034:2004-01-05 

WO03/0(W820 PCT/US02/20477 

14/28 




WO03/004820 



CA 02453034 2OO4r01-05 
15/28 



PCT/US02/20477 




CA 02453034, 2004-01-05 




CA 02 453034 200 4 - 01 - 05 

WO 03/004820 PGT/US02/20477 

19/28 




WO03/004820 



CA 02453034 2004-01-05r 
21/28 



PCT/DS02/20477 




CA 62453034 2b04rPl-P^ 

WO 03/004820 PCT/DS02/20477 

23/28 




CA 02453034 2004-01-05 



WO 03/004820 PCT/US02/20477 

25/28 




CA 02453034 2UU4-OL-UD 




00 



